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Corinna Reinhardt – Torsten Bendschus
Simulating Digital Classics in Classical Teaching:  
A New Approach for New Demands in the Education 
of Classical Archaeology*
Forschendes Lernen1 and digital classics: multiple demands
Linking research and teaching is a central goal in academic curricula,2 and arguably 
represents the most promising approach for the demands of working in the ‘new’ field 
of digital classics. Since the future of young researchers will include not only the use 
of existing digital methods but even more the development of new methods within in-
terdisciplinary teams, academic teaching must choose appropriate didactic models in 
the students’ curriculum. In order to become ‘digital classicists’, the required qualifi-
cation profile for students of classical archaeology will inevitably change in the future. 
As experts in their discipline, these students will of course have to develop relevant 
research questions, detect problems of method, recognise and evaluate promising 
approaches, discuss these, and contribute to research networks by using their specia-
lised, deep knowledge. In addition, students will have to do this in an environment of 
new and promising, computer-based methods and possibilities, which they normally 
will not be able to develop on their own, but in cooperation with computer scientists. 
Because of these interdisciplinary projects, students need to be trained in self-deter-
mined project management and teamwork, in which the sharing and development of 
both individual and collective skills is indispensable. Therefore, academic teaching at 
universities is today confronted with various notably demanding challenges.
* We would like to thank the organisers of the conference Teaching Classics in the Digital Age Stefan Feuser, Stephanie Merten, and 
Katharina Wesselmann for the invitation, and all participants for the fruitful discussion of our presentation. In addition, we would 
especially like to thank Ronak Kosti and Prathmesh Madhu of the Pattern Recognition Lab at the Friedrich-Alexander-Universität 
Erlangen-Nürnberg for generously supporting our teaching project, and Uwe Fahr, who has given us helpful advice for didactic 
concepts.
The video of the talk, presented at the online conference Teaching Classics in the Digital Age on June 15-16, 2020, is available at 
https://doi.org/10.5446/51990.
1  After: Huber 2014, 25–26. For an equivalent in English, see e.g. learning by doing research/learning by inquiry. The phrase 
research-based learning (as used for similar approaches) is ambiguous, see Huber 2014, 27–28.
2  For the problems of defining different ways of linking research and teaching, see e.g. Jenkins et al. 2007, 28–29 (after Healey) and Hu-
ber 2014, 22–29 (with more references). For linking research and teaching in general, see e. g.: Healey 2005, 67–78; Huber 2009, 9–35.
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 To combine teaching and research in the field of classics can fill the gap between 
theoretical education and practice-oriented training. In order to develop the students’ 
skills during their entire study programme, such courses should be implemented in 
regular academic teaching and not only in degree theses, as is more common. With this 
in mind, the concept of Forschendes Lernen3 requires a didactic model that involves the 
students in the active development of digital methods that are strongly connected to a 
‘traditional’ research question. This is of high importance, because the students should 
equally increase their knowledge of the subject and its appropriate methods and deve-
lop further academic and professional skills. In addition, the didactic model should en-
courage the creative potential of the students in a way that will be highly conducive to 
their future work. Because these conditions will only result in an experimental course, 
the students will thereby obtain for themselves the experience of trial-and-error while 
making their own decisions.
According to this principle, we carried out a teaching project within the Institute of 
Classical Archaeology at the Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU) 
in the summer term of 2020 for BA and MA students together. In order to enable our 
students to take part in the fast-moving world of digital classics apart from the use of al-
ready extant digital tools, we connected the course to an ongoing research project called 
ICONOGRAPHICS: Computational Understanding of Iconography and Narration in Visu-
al Cultural Heritage, also located at the FAU. This provided the complex infrastructure 
required for such an experimental course. The course was implemented as a practice 
course with 2 credits (European Credit Transfer System) in the ‘Basismodul’/basic mo-
dule of the BA study programme, complementing other courses (seminar and lecture) 
in this module. Students of the MA study programme have taken this course within the 
‘Ergänzungsbereich’/supplementary area with 2 credits (European Credit Transfer Sys-
tem). This area allows students to choose courses according to their specific interests. 
The interdisciplinary research project Iconographics 
as a point of reference
In this interdisciplinary research project, which is funded by the Emerging Fields In-
itiative (EFI) of the FAU, together with Peter Bell, Andreas Maier, and Ute Verstegen, 
we were able to take initial steps towards developing computer-based methods that 
support the complex cultural analysis of images. When it comes to ancient images and 
their cultural significance, little research exists that applies computer-based methods.4 
3  See the differentiation in: Huber 2014, 22–29.
4  See, for example, with regard to Greek vase paintings: Crowley, Zisserman 2013 and the project EGRAPHSEN of Martin Lang-
ner, University of Göttingen/Germany, and Lars Schmidt-Thieme, University of Hildesheim/Germany, https://www.uni-goettin-
gen.de/de/598165.html (last accessed April 4, 2021).
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Since our project represents a collaboration among the traditional humanities by focu-
sing on image studies on the one hand (art history, classical archaeology, and christian 
archaeology), and the informatic sciences (computer vision) on the other, we address 
the question of how complex image structures and narrative image systems could be 
analysed in a more comprehensive (and perhaps quicker) way with the help of compu-
ter-based methods. In so doing, we do not aim to replace or imitate the human resear-
cher, but to help them in their work – for example by providing additional information 
in situations of comparison, where similarity is traditionally judged on a more subjective 
basis. As an example, we focus on the relationship between the protagonists in vase 
paintings analysed through the use of specific gestures and postures. By characterising 
these schemes in a formal way and detecting them automatically, we hope to find visual 
similarities within the vast corpus of vase paintings and thereby to reveal meaningful 
image relations that help us to understand the cultural meaning of the scenes.
The simulation game Digital Object Recognition and Iconographics
The experimental course was planned as a simulation game in order to support the targe-
ted skills and competences of the students in a curricular environment. From its origins 
in China and over centuries of use, predominantly for training men in a military context, 
the simulation game was first applied within a university environment in 1908, at the 
Harvard Business School.5 After its initial use for the teaching of economics, since the 
1950s other fields, such as human resources management and legal studies, have also 
come to apply the method as an educational approach. However, its use in the humanities 
in German universities is still fairly rare.6
A simulation game is a verbal model that offers its users the opportunity to simulate 
social conflicts and processes of decision-making within a pre-structured teaching space. It 
demands cooperative forms of learning in terms of the users’ predefined roles and groups 
in which the students are realistically and effectively confronted with a range of complex 
situations. Within these structures, students have to act responsibly and according to roles 
that might demand skills and character traits contrary to their own personalities. Conse-
quences, results, and repercussions are experienced directly and become visible quickly. 
Taking into consideration the curricular framework and the targeted educational ob-
jectives, the method was also adapted to the distinctive conditions of the scientific field 
of classical archaeology. A simulation game for this context had to be designed from 
5  On simulation games as a teaching method see: Rogers, Godloe 1973, 729–732; Geuting 2000, 15–62; Klippert 2008; Kriz 2009; 
Rohr, den Ouden, Zepp 2013.
6  Economics: Koller 1969, esp. 55–94. For a recent example, see: Rogmans 2018, 92–103. See also Porter, Riley, Ruffer 2004, 426–443. 
Management: Oţoiu 2012, 845–849; Wardaszko 2018, 69–98. Law: Bird 2001, 203–237; Kese, Zoller 2013, C 2.4. An exception in the 
humanities is the simulation game ‘Deutungssätze’, especially developed for hermeneutic science: Kampmann, Knoch 2013, D 4.3. 
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scratch, so that the learning and training of specific classical-archaeological content and 
skills could be introduced within a highly practice- and output-oriented digital seminar.
Thus, we created a simulation game in which the students fulfil different roles as 
classical archaeologists in a fictional interdisciplinary project that also involves digital 
humanities and computer science. In this way, we hoped to impart the multiplicity and 
Tab. 1: Model of the targeted learning objectives and competences (T. Bendschus, after: Walzik 2012 and Kamp-
mann, Knoch 2013).
Simulating Digital Classics in Classical Teaching  121
interdisciplinary nature of methodical and subject-specific competences and skills that 
we wanted to target, as demonstrated by a profile of learning objectives (Tab. 1) that 
applies Sebastian Walzik’s biaxial competence model to the simulation game.7
The simulation focuses on the fictional research project Digital Object Recognition and 
Iconographics, in which both lecturers function as principal investigators (PIs). This pro-
ject is supported by  Ronak Kosti and Prathmesh Madhu of the Pattern Recognition Lab 
at FAU as computer-vision experts. The fictional project is divided into two sub-projects, 
the first of which is entitled Understanding Iconography with Computer Vision, and who-
se aim is to investigate scenes of Heracles’ and Apollo’s struggle over the tripod as case 
studies for mythological scenes in Attic vase paintings of the 6th and 5th centuries BC. The 
research questions consider, for example, which individuals are always or almost always 
present in the particular scenes, which objects appear most frequently, and how they 
contribute to characterising and identifying the scene and its key figures. A second team 
forms the sub-project Recognising Objects and their Significance in Attic Vase Painting 
Using Deep Learning Methods, which investigates the occurrence and function of given 
objects in black- and red-figure vase paintings, such as the club, the tripod, and the lion’s 
scalp. The research questions focus on the similarities and differences between the de-
piction of these objects, their association with certain figures, as well as their situational 
or attributive occurrence. For this project, we deliberately chose objects that also occur 
in the first team’s scenes in order to encourage comparability and cooperation. Both sub-
projects were directed to involve certain state-of-the-art digital methods and to evaluate 
the benefits of their use, including for basic techniques of digital humanities such as 
labelling and annotating within images. In addition, it was required not only to reflect on 
the possible benefits for classical archaeology, but also to communicate directly and co-
operate with the supporting computer-vision experts. This necessarily involves changing 
one’s perspective, dealing with a very different view on the material and images, com-
prehensibly expressing one’s wishes and demands, and finding solutions cooperatively. 
Each of the teams consists of the following roles and their respective tasks, supple-
mented by homework (e.g. writing summaries of selected book chapters):
• A team leader who takes co-responsibility for reaching the project’s goals, con-
ceptualises the team’s overall cooperative structure, takes care of internal commu-
nication, holds meetings, communicates with the PIs and the other team leader, 
documents all progress, and writes a final report.
• A scientific-communication manager who is informed about the character of this 
position, takes co-responsibility for reaching the project’s goals, conceptualises 
the team’s overall cooperative structure, takes care of internal communication, 
communicates with the PIs, and writes two press releases.
7  Walzik 2012. See again: Kampmann, Knoch 2013, 66–69.
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• A scientist who collects the images, image credits, and metadata from online da-
tabases,8 communicates about a reasonable selection of metadata, and contributes 
to the internal scientific report for the team leader.
• A scientist who makes annotations in the images using the VGG Image Annotator 
2.0.10,9 saves and shares the annotations in different formats, communicates ab-
out a reasonable selection of metadata, and contributes to the internal scientific 
report for the team leader. 
• A scientist who analyses the images iconographically according to the project’s re-
search questions and contributes to the internal scientific report for the team leader.
Given the limitations of the training seminar’s curricular framework for advanced 
students, we structured the simulation game according to Heinz Klippert’s phasing,10 
which includes various stages based upon one another (Tab. 2). This scheme was adap-
ted for a purely digital seminar that consisted of three bloc virtual ZOOM meetings, as 
well as group-working phases between each one, for which we created a communica-
tion structure on the university’s online teaching platform StudOn.11 
In the first of three virtual meetings, we introduced the scenario of the game to the 
students. Tutorials and other materials were handed out, groups were formed, and roles 
were assigned accordingly. So-called ‘team cards’ (Fig. 1) informed the members of each 
sub-project’s research questions, tasks, goals, and schedules, whereas ‘role cards’ (Fig. 2) 
gave information about each of the five predefined roles in each sub-project.
During the first group-working phase, the teams worked individually on their tasks 
and developed strategies to target their respective questions. Besides collecting images 
from the online databases-selecting and documenting the significant metadata-anno-
tations were made on the collected images – markings of significant objects in poly-
gonal or rectangle boxes – and sent to the computer-vision experts in order to train the 
computer model in recognising the annotated objects and giving predictions in other 
images. The transfer of 50 images, including metadata and annotations, was requested 
for a given deadline. Furthermore, the team leaders and scientific managers prepared 
the organisation of the second virtual meeting. 
The second ZOOM meeting was held as a workshop in which the first results and 
problems were presented. As guests, the two computer scientists joined this mee-
ting and offered feedback on the students’ work, allowing for corrections and ad-
justments, especially with the annotations in the second group-working phase. The 
discussion was fruitful concerning the requirements, possibilities, and limitations of 
 8  ArkuBiD, http://www.arkubid.uni-bonn.de/ (last accessed April 4, 2021) and Beazley Archive Pottery Database,           
   https://www.beazley.ox.ac.uk (last accessed April 4, 2021).
 9  http://www.robots.ox.ac.uk/~vgg/software/via/ (last accessed April 4, 2021). 
10  Klippert 2008.
11  http://www.studon.fau.de (last accessed April 4, 2021).
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the digital methods in supporting the classical-archaeological research. This in turn 
became a realistic simulation of an interdisciplinary research project, in which diffe-
rent perspectives and approaches communicated about the best possible solutions for 
various challenges.
In the second group-working phase, the teams worked independently on enhancing 
the data, adjusting the annotations, and correcting the metadata. Lastly, the scientific 
summaries, final reports, and various fictional press releases were required to be written, 
as well as the complete collection of images, metadata, and annotations to be provided. 
Finally, a third virtual meeting was held in order to present and discuss the final 
results of the computer model and the classical-archaeological analysis, and to consider 
how one could contribute to the other. Besides this content-specific reflection, a major 
part of this phase of the simulation game was to give personal feedback and to reflect 
conclusively on each participant’s individual experience in the so-called process-specific 
reflection phase. 
Tab. 2: General sequence of a simulation game (T. Bendschus, after: Klippert 2008).
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Evaluation of the simulation game
Besides the acquisition of specific knowledge about Attic vase paintings and iconogra-
phy, we were especially interested in asking how the didactic model of the simulation 
game contributed to developing the skills mentioned in the beginning. Both in our es-
timation and according to the students, this simulation game supported their learning 
process in various ways. First, the course sustained the motivation of the students to 
Fig. 1: A team card used in the simulation game (C. Reinhardt, T. Bendschus).
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learn continuously during the semester, especially under the difficult circumstances 
of the COVID-19 crisis, for which students have had to organise their learning system 
anew. A key factor for this was the teamwork involved, with different areas of respon-
sibility. This experience of effective teamwork is very important for planning a future 
application of such a didactic model, because within a simulation game the lecturers 
should not interfere in the working process, even when the team might not proceed 
with their working system (trial and error). 
Some of the students also took on roles which seemed not to fit closely with their 
personal competences and characters. This encouragement to shift their own perspec-
tive by taking on a specific role was evaluated as a benefit for both individual and 
professional self-management and for various communication skills. Emphasis was ad-
ditionally placed on the students’ reflections on the personal development of becoming 
part of a research team, especially regarding their own contribution to the working 
progress, the work of others, and the results.
Furthermore, it was our impression that most students became much more moti-
vated to learn and work in this type of course because they saw that their own work 
contributed to the team’s project goals and that their ideas were respected, discussed, 
and carried forward. Within their groups and when assigned a specific role, we saw 
Fig. 2: A role card used in the simulation game (C. Reinhardt, T. Bendschus).
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students become much more communicative than we thought from our experience in 
other courses. In the ‘workshop’ of the second virtual meeting, we especially observed 
their great creative potential.
Perspective: the implementation of digital classics in 
traditional curricula?
Despite the benefits of this didactic model, we also encountered different problems re-
garding the possible future implementation of such courses into traditional curricula.12 
One problem is to find space in the curricula for such experimental approaches. Espe-
cially regarding the combination or dual-subject bachelor programs that are typical of 
our Kleine Fächer, the space for such courses is limited alongside the important ‘regular’ 
ones, which train other important competences and deep knowledge of the discipline. 
A second problem regarding implementation is the proposed close relationship to an 
ongoing research project at a university institute or department. Because such projects 
are normally funded externally and are often linked to staff with temporary posts, it is 
difficult to make reliable long-term plans. 
To solve these problems for actual curricula, one might consider including such a 
course chosen from a range of compulsory subjects in the curricula designed for practi-
cal experience, where normally the requirement is filled by excavation or museum work. 
The comparison with these work experiences is appropriate not only in terms of content 
but also with regard to the high workload required within the simulation game. Students 
and lecturers had to work more than for a customary course, which contradicts in some 
ways the normal workload for the European Credit Transfer System and the teaching 
load. For lecturers, various possible steps for teamwork need to be prepared with texts 
and materials at the beginning, since, once the course has begun, the lecturers should 
not be involved as ‘guiding’ figures, according to the didactic model. 
Conclusion
The simulation game represents an exciting possibility for encouraging undergradua-
tes and postgraduates in digital classics or classical archaeology at a very early stage 
of their future careers. In our opinion, research projects should support not only the 
promotion of young scientists following their PhD onward, but also regular students 
during their bachelor’s or master’s degrees.13 In connection with an ongoing project, 
12  See for various problems and possible solutions: Huber 2009, 22–28.
13  On the topic of linking teaching and research for undergraduates, see again: Huber 2009, 20–22.
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one can also ensure that the required complex infrastructure for a simulation game 
already exists. Furthermore, everyone benefits from such a sustained discussion on 
the research project at different levels.
A simulation game, planned alongside an ongoing research project, forms an ap-
propriate didactic model for training the multiple skills needed from graduates in the 
future field of digital classics. It implements actual research into everyday academic 
teaching and helps to create an environment of teamwork between students and pro-
fessors at universities, one that forges a close link between teaching and research.
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